Induction of tyrosine hydroxylase gene expression by glucocorticoids in the perinatal rat brain is age-dependent.
Brain noradrenergic system has been implicated in early-life stress effects on adult physiology and behavior; however, the mechanisms for this relationship are not clear. Here we tested the hypothesis that stress hormones, glucocorticoids, may affect noradrenergic system activity by modulating gene expression and function of tyrosine hydroxylase (TH), the key enzyme for catecholamine synthesis, in the rat brain during perinatal life. We have shown that TH mRNA levels and enzyme activity increase in the fetal rat brainstem during the last days of pregnancy. Administration of hydrocortisone or dexamethasone to female rats on day 20 of pregnancy significantly increased TH mRNA levels (real-time PCR) and enzyme activity (DOPA accumulation after inhibition of aromatic L: -amino acid decarboxylase with NSD-1015) as well as noradrenaline concentrations in the brainstem of fetuses 6 h after the treatment. Similar glucocorticoid effects on fetal TH and noradrenaline were observed 72 h after the treatment with hydrocortisone on days 16 and 18 of pregnancy. In contrast to fetuses, no effects on the TH were revealed in the brainstem of neonatal pups after single or repeated injections of hydrocortisone or dexamethasone. TH gene expression remains at a relatively constant level in the early neonatal rat brain. The results suggest that glucocorticoids are capable of inducing TH at both transcriptional and enzyme activity levels in the brainstem of near-term fetuses.